Research and Application of Short Text Clustering Algorithms Based on Hadoop by 王志沿
ᆖṑ㕆⸱˖10384 ࠶㊫ਧ______ᇶ㓗______ 
ᆖਧ˖24320121152278 UDC______ 
 
 
 
⺅ ༛ ᆖ ս 䇪 ᮷ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᤷ ሬ ᮉ ᐸ˖______________ 
ㆄ䗙ငઈՊѫᑝ˖______________ 
 
2015ᒤ 5ᴸ
ะӄ HadoopⲺ⸣ᮽᵢ㚐㊱㇍⌋Ⲻ⹊ガф
ᓊ⭞ 
Research and Application of Short Text Clustering 
Algorithms Based on Hadoop 
 
⧁ᘍ⋵ 
 
᤽ሲᮏᐾဉ੃φ⧁ ༽ ᡎ ᮏ ᦾ
щ ѐ ੃ 〦φ䇗㇍ᵰ䖥Ԭф⨼䇰
䇰ᮽᨆӚᰛᵕφ2 0 1 5 ᒪ 4 ᴾ
䇰ᮽㆊ䗟ᰛᵕφ2 0 1 5 ᒪ 5 ᴾ
ᆜփᦾҾᰛᵕφ2 0 1 5 ᒪ ᴾ
 厦
门
大
学
博
硕
士
论
文
摘
要
库
  
ড়䰞ཝᆜᆜփ䇰ᮽ৕ࡑᙝ༦᱄ 
 
ᵜӪ੸ӔⲴᆖս䇪᮷ᱟᵜӪ൘ሬᐸᤷሬл⤜・ᆼᡀⲴ⹄ウᡀ᷌Ǆ
ᵜӪ൘䇪᮷߉֌ѝ৲㘳ަԆњӪᡆ䳶փᐢ㓿ਁ㺘Ⲵ⹄ウᡀ᷌ ൷ˈ൘᮷
ѝԕ䘲ᖃᯩᔿ᰾⺞ḷ᰾ ᒦˈㅖਸ⌅ᖻ㿴㤳 ǉ઼৖䰘བྷᆖ⹄ウ⭏ᆖᵟ⍫
ࣘ㿴㤳˄䈅㹼 Ǌ˅Ǆ 
ਖཆ 䈕ˈᆖս䇪᮷Ѫ˄                             䈮˅仈˄ 㓴˅
Ⲵ⹄ウᡀ᷌ˈ㧧ᗇ˄               ˅䈮仈˄㓴˅㓿䍩ᡆᇎ傼ᇔⲴ
䍴ࣙˈ൘˄               ˅ᇎ傼ᇔᆼᡀǄ˄ 䈧൘ԕкᤜਧ޵ປ߉䈮
仈ᡆ䈮仈㓴䍏䍓Ӫᡆᇎ傼ᇔ਽〠ˈᵚ ᴹ↔亩༠᰾޵ᇩⲴ ਟˈԕн֌⢩
࡛༠᰾Ǆ˅  
 
༠᰾Ӫ˄ㆮ਽˅˖  
ᒤ   ᴸ   ᰕ 
厦
门
大
学
博
硕
士
论
文
摘
要
库
  
ড়䰞ཝᆜᆜփ䇰ᮽ㪍֒ᵹֵ⭞༦᱄ 
 
ᵜӪ਼᜿৖䰘བྷᆖṩᦞǉѝॾӪ≁ޡ઼ഭᆖսᶑֻᲲ㹼ᇎᯭ࣎⌅Ǌ
ㅹ㿴ᇊ؍⮉઼֯⭘↔ᆖս䇪᮷ ᒦˈੁѫ㇑䜘䰘ᡆަᤷᇊᵪᶴ䘱Ӕᆖս
䇪᮷˄वᤜ㓨䍘⡸઼⭥ᆀ⡸˅ˈ ݱ䇨ᆖս䇪᮷䘋ޕ৖䰘བྷᆖമҖ侶৺
ަᮠᦞᓃ㻛ḕ䰵ǃُ 䰵Ǆᵜ Ӫ਼᜿৖䰘བྷᆖሶᆖս䇪᮷࣐ޕޘഭঊ༛ǃ
⺅༛ᆖս䇪᮷ޡᔪঅսᮠᦞᓃ䘋㹼Ự㍒ ሶˈᆖս䇪᮷Ⲵḷ仈઼᪈㾱≷
㕆ࠪ⡸ˈ䟷⭘ᖡঠǃ㕙ঠᡆ㘵ަᆳᯩᔿਸ⨶༽ࡦᆖս䇪᮷Ǆ 
ᵜᆖս䇪᮷኎Ҿ˖ 
˄     ˅1.㓿৖䰘བྷᆖ؍ᇶငઈՊᇑḕṨᇊⲴ؍ᇶᆖս䇪᮷ˈ
Ҿ  ᒤ ᴸ ᰕ䀓ᇶˈ䀓ᇶਾ䘲⭘к䘠ᦸᵳǄ 
˄  Ĝ˅2.н؍ᇶˈ䘲⭘к䘠ᦸᵳǄ 
˄䈧൘ԕк⴨ᓄᤜਧ޵ᢃĀĜāᡆປк⴨ᓄ޵ᇩǄ؍ᇶᆖս䇪᮷
ᓄᱟᐢ㓿৖䰘བྷᆖ؍ᇶငઈՊᇑᇊ䗷Ⲵᆖս䇪᮷ˈᵚ 㓿৖䰘བྷᆖ؍ᇶ
ငઈՊᇑᇊⲴᆖս䇪᮷൷Ѫޜᔰᆖս䇪᮷Ǆ↔༠᰾ḿнປ߉Ⲵ 唈ˈ䇔
Ѫޜᔰᆖս䇪᮷ˈ൷䘲⭘к䘠ᦸᵳǄ˅  
 
༠᰾Ӫ˄ㆮ਽˅˖  
ᒤ   ᴸ   ᰕ 
厦
门
大
学
博
硕
士
论
文
摘
要
库
᪈㾱 
 
 ᪎ 㾷 
㠚Ӿӂ㚄㖁ᔰ࿻Პ৺ˈӪԜቡ䓛༴൘ањؑ᚟⠶⛨ⲴᰦԓˈӪԜሩᖵ⭏⍫ǃ
ᐕ֌Ⲵᙍ㔤ᯩᔿᔰ࿻䙀⑀൘᭩ਈǄ൘Web2.0Ⲵ UGC˄User Generated Content˅
ᰦԓ ⽮ˈӔ㖁㔌ᒣਠ֌Ѫӂ㚄㖁ਁኅⲴањ䟽㾱࠶᭟ ᡀˈѪҶӪԜᖸ䟽㾱Ⲵ⋏䙊ǃ
Ӕ⍱઼㩕䬰ⲴޜᔰᒣਠǄ⽮Ӕ㖁㔌ᒣਠк⇿ཙӗ⭏Ⲵᮠᦞᱟ⎧䟿Ⲵˈྲ օ䘀⭘ྭ
䘉Ӌᮠᦞᇍ㯿ˈᡀѪҶањ✝䰘Ⲵ⹄ウ䈮仈Ǆ 
൘ᮠᦞ࠶᷀ᯩ䶒ˈՐ㔏Ⲵ㔏䇑ᣭṧᯩ⌅൘䶒Ѥ⎧䟿Ⲵᘛ䙏໎䮯Ⲵᮠᦞᰦᱮᗇ
䗷ᰦ઼࣋нӾᗳˈ࡙ ⭘ޘփᮠᦞ㘼нᱟ䜘࠶ᣭṧⲴᮠᦞᡀѪҶᯠⲴ⹄ウᯩ⌅ǄѪ
Ҷ䗮ᡀ䈕ⴞⲴ ӵˈ׍䶐⺜ԦⲴᴤᯠᨀ䙏ᶕᨀ儈ᵪಘⲴ䘀㇇㜭࣋ᱟᰐ⌅ᆼᡀⲴǄഐ
↔ˈྲ օᐗ࿉ൠ䘀⭘Ӂ䇑㇇ㅹᕩᙗ䇑㇇ᷦᶴᡀѪҶӪԜޣ⌘Ⲵ䰞仈Ǆ⽮Ӕ㖁ㄉ֌
Ѫ UGC ᰦԓⲴ᭟ḡ亶ฏˈ⇿ཙ䜭ᴹ⎧䟿Ⲵᮠᦞӗ⭏ˈྲ᷌㜭䘀⭘ྭ䘉Ӌᮠᦞˈ
ሶᱟаㅄᐘབྷⲴ䍒ᇼǄ 
䇪᮷ԕⴞࡽᯠ⎚ᗞঊᒣਠѪ⹄ウሩ䊑ˈ䪸ሩަ൘᮷ᵜ㚊㊫઼䈍仈᮷ᵜ᧘㦀к
Ⲵн䏣 ⹄ˈウҶ᮷ᵜ㚊㊫㇇⌅઼࠶ᐳᔿᢰᵟ ᭩ˈ䘋Ҷ㚊㊫㇇⌅઼⴨լᓖ䇑㇇ޜᔿˈ
ᇎ⧠ањสҾ࠶ᐳᔿⲴ⸝᮷ᵜ㚊㊫ ᒦˈሶ㚊㊫Ⲵ㔃᷌ṩᦞ⭘ᡧⲴ䗃ޕ䘋㹼᮷ᵜ᧘
㦀Ⲵᓄ⭘Ǆ䇪᮷Ⲵѫ㾱ᐕ֌ྲл˖ 
俆ݸˈ⹄ウ HadoopᒣਠлⲴ HDFSǃMapRedue ઼ HBaseйབྷสҾ Google
Ṩᗳᢰᵟᇎ⧠ⲴᔰⓀ亩ⴞǄवᤜ Hadoop ᒣਠⲴՈ⛩ǃHDFS Ⲵ䈫߉⍱〻ǃ
MapReduceⲴ㕆〻⁑ර઼ HBaseⲴ㔃ᶴǄ 
ަ⅑ 䱀ˈ䘠࡙⭘㖁亥⡜㲛оᗞঊ APIє⿽н਼ⲴᗞঊᮠᦞᣃਆᯩᔿⲴ৏⨶ᒦ
ሩ∄ަՈ㕪⛩ ᮠˈᦞⲴ亴༴⨶ᯩ⌅ԕ৺ṩᦞ⢩ᖱᵳ䟽㺘⽪Ѫੁ䟿オ䰤⁑රⲴᯩ⌅ˈ
ӻ㓽Ҷ⴨լᓖ䇑㇇ᯩ⌅৺ަ᭩䘋ǃK-means㚊㊫㇇⌅઼ Single-Pass㚊㊫㇇⌅Ⲵ৏
⨶ԕ৺㚊㊫㇇⌅䘹ᤙˈᒦሩ Single-Pass ㇇⌅䘋㹼᭩䘋ˈ䇮䇑Ҷањ⍻䈅ᇎ傼傼
䇱᭩䘋ਾⲴ㚊㊫㇇⌅઼⴨լᓖ䇑㇇ᯩ⌅Ⲵ᭩䘋᭸᷌Ǆ 
ᴰਾˈ൘ Hadoopᒣਠлˈ֯⭘᭩䘋ਾⲴ Single-Pass㚊㊫㇇⌅઼⴨լᓖ䇑㇇
ᯩ⌅ ሩˈᣃਆⲴ⎧䟿ᗞঊ᮷ᵜ䘋㹼࠶ᐳᔿ㚊㊫ ᒦˈሩ⭘ᡧ䗃ޕⲴᗞঊ᮷ᵜ䘋㹼⴨
լⲴᗞঊ᧘㦀Ǆ 
ᇎ傼㺘᰾ˈ䇪᮷֯⭘Ⲵᢰᵟᯩ⌅ᱟᴹ᭸ਟ㹼Ⲵˈਟԕ䖳Ѫ߶⺞ൠ䇶࡛ࠪᗞঊ
厦
门
大
学
博
硕
士
论
文
摘
要
库
᪈㾱 
 
᮷ᵜѝⲴޣ䭞䈍仈䘋㹼⴨լⲴᗞঊ᮷ᵜ᧘㦀 фˈሩ∄ᯠ⎚ᗞঊᒣਠ㠚ᑖⲴᩌ㍒ᐕ
ާਾˈਁ ⧠ᗞঊᒣਠⲴᩌ㍒ᐕާᰐ⌅ᆼᡀ⴨਼Ⲵ࣏㜭 ഐˈ↔䇪᮷֯⭘Ⲵᯩ⌅ᢰᵟ
ާᴹаᇊⲴᇎ⭘ᙗǃᯠ仆ᙗǄ 
 
ޣ䭞䇽˖Hadoop˗⸝᮷ᵜ㚊㊫˗᮷ᵜ᧘㦀 
 
厦
门
大
学
博
硕
士
论
文
摘
要
库
Abstract 
 
Abstract 
Ever since the Internet began to come into our daily life, people are living in an 
era  of  information  explosion.  People's  ways  of  deal  with  life  and  work  begin  to  
change. In the UGC (User Generated Content) Web2.0 era, social networking plat-
forms become an important branch of Internet development, being a very important 
open platform for people's communication, messages exchanging and marketing. Data 
on social networking platforms are mass produced every day, how to make good use 
of these data treasures, has become a hot research topic. 
As for data analysis, the traditional statistical sampling methods become obsolete 
and inadequate when facing massive and rapidly growing data. The use of all the data, 
rather than part of the sampling data has become a new research method. To achieve 
this purpose, only relying on updated hardware acceleration to improve the machine's 
computing power is not complete. Therefore, how to cleverly make use of cloud 
computing and other elastic computing architecture has become an issue of concern. 
Social networking sites as pillars of UGC era are generating vast amounts of data 
every day, if we can make good use of these data, it will be a great asset. 
Aiming  at  the  current  shortage  of  Sina  microblogging  platform  on  the  topic  of  
short text clustering and text recommending, this dissertation study the text clustering 
algorithm and distributed technologies, improved clustering algorithms and similarity 
calculation formula, developed an application based on distributed short text cluster-
ing technologies which can recommend clustering result text according to the user 
input. The main work is as follows: 
Firstly, this dissertation study three core open source projects HDFS, MapRedue 
and HBase in Hadoop platform based on Google technology. Including the advantages 
of Hadoop platform, HDFS reading and writing processes, MapReduce programming 
model and the structure of the HBase. 
Secondly, this dissertation introduce the principles of the elaborate use of web 
crawler and Weibo microblogging Data API in fetching data and compare their ad-
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vantages and disadvantages, as well as data preprocessing method based on feature 
weight expressed as a vector space model approach. This dissertation describes the 
similarity calculation formula and its improvement, principle of K-means clustering 
algorithm and Single-Pass clustering algorithm and algorithm choosing, and the Sin-
gle-Pass algorithm improvements. This dissertation Design a testing experiment to 
verify the effect of similarity calculation formula improvement and clustering im-
provement. 
Finally, in the Hadoop platform, this dissertation uses the improved Single-Pass 
clustering method and similarity calculation formula, distributed clusters the massive 
microblog text fetched, recommends similar clustering result text according to the us-
er input. 
Experiments show that the technical methods used in this dissertation is feasible 
and effective, and can be more accurate in identifying and recommending similar mi-
cro-blog text, and after comparing search tools in Sina microblog platform we can 
find that microblog platform search tool can not perform the same function, so the 
method used in this dissertation is practical and novel.  
 
Keywords: Hadoop; Short Text Clustering; Text Recommendation 
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ㅜаㄐ 㔚䇪 
1 
ㅢжㄖ 㔠䇰 
1.1 ⹊ガ㜂Ქ 
䘁ᒤᶕˈ〫ࣘӂ㚄㖁Ⲵ⎚▞ᶕ㻝ˈ䲿⵰〫ࣘ䇮༷Ⲵ໎઼࣐㖁㔌ส⹰䇮ᯭᑖᇭ
ㅹⲴՈॆ ӪˈԜᔰ࿻䘋ޕ〫ࣘӂ㚄㖁ᰦԓǄӂ㚄㖁кⲴᮠᦞ޽а⅑䗾ᶕҶ儈䙏Ⲵ
⠶⛨ᔿ໎䮯 ᦞˈ 2015ᒤ 02ᴸਁᐳᴰᯠⲴǉӂ㚄㖁㔌ਁኅ⣦ߥ㔏䇑ᣕ੺Ǌ[1]ᱮ⽪ˈ
ᡁഭ֯⭘᡻ᵪк㖁Ⲵ㖁≁㿴⁑ᐢ䗮ࡠ 5.57 ӯˈᙫ㖁≁㿴⁑൘ 6.49 ӯ˄2014 ᒤ
12ᴸᓅᮠᦞ Ǆ˅֯ ⭘᡻ᵪк㖁Ӫᮠ∄ֻᐢ㓿൘ 2014ᒤ 6ᴸԭⲴ㔏䇑[2]ѝ䎵䗷Ր㔏
PC к㖁Ǆᡁഭӂ㚄㖁ⲴᲞ৺⦷Ѫ 47.9%ˈ⴨∄䖳 2013 ᒤᓅˈᨀॷҶ 2.1%ˈᡁ
ഭⲴ㖁≁㿴⁑઼ӂ㚄㖁Პ৺⦷䲿⵰ᰦ䰤Ⲵਈॆྲമ 1-1ᡰ⽪Ǆ 
 
 
മ 1-1˖ѝഭ㖁≁㿴⁑઼ӂ㚄㖁Პ৺⦷ 
 
䈕ᣕ੺䘈ᤷࠪˈᡚ㠣 2014ᒤ 12ᴸˈᡁഭⲴᗞঊ⭘ᡧ㿴⁑ᐢ㓿䗮ࡠ 2.49ӯˈ
൘㖁≁֯⭘⦷Ѫ 38.4%Ǆަѝˈ֯⭘᡻ᵪᗞঊⲴ⭘ᡧᮠѪ 1.71 ӯˈ֯⭘⦷Ѫ 
30.7%Ǆ2013-2014ᒤᗞঊ⭘ᡧ㿴⁑৺㖁≁֯⭘⦷ྲമ 1-2ᡰ⽪Ǆ 
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สҾ HadoopⲴ⸝᮷ᵜ㚊㊫㇇⌅Ⲵ⹄ウоᓄ⭘ 
2 
ਟԕⴻࡠᗞঊⲴᙫ⭘ᡧᮠ൘߿ቁˈ❦㘼ˈ㠚Ӿ 2014 ᒤ 8 ᴸᐖਣˈ㞮䇟䀓ᮓ
ᰇлᗞঊһъ䜘 ਚˈ㔤ᤱ㞮䇟ᗞঊⲴสᵜ䘀㩕 㖁ˈ᱃઼ᩌ⤀ㅹޜਨҏ㓧㓧߿ቁሩ
ᗞঊⲴᣅޕǄ਴њᗞঊᇒᴽ࣑୶ѻ䰤ㄎҹ䙀↕䎻㕃 ⭘ˈᡧ㗔փѫ㾱ੁᯠ⎚ᗞঊٮ
ᯌ 䘉ˈҏ׳֯ᯠ⎚Āᗞঊā⭘ᡧҏ䖳ԕᖰ⮕ᴹᨀॷ ᗞˈঊᇒаᇦ⤜བྷⲴṬተ᰾ᵇǄ
ഐ↔ˈ൘ 2014ᒤˈᯠ⎚ᗞঊ൘ަаᇦ⤜བྷਾˈ䎤㖾кᐲǄ 
⽮ӔჂփ[3]о⽮Ӕ㊫⋏䙊ᓄ⭘փ⧠ࠪн਼Ⲵᓄ⭘኎ᙗǄ2014 ᒤкॺᒤⲴĀ傜
㡚һԦā઼ 2014 ᒤлॺᒤⲴĀߠẦ᥁ᡈāࠨᱮҶᯠ⎚ᗞঊ֌Ѫ⽮ӔჂփⲴᘛ䙏
ⲴՐ᫝䙏ᓖǃ␡䘌ⲴՐ᫝㤳ത઼〟ᶱⲴ⽮Պᖡ૽࣋Ǆ 
 
 
മ 1-2˖2013-2014ᒤᗞঊ⭘ᡧ㿴⁑৺㖁≁֯⭘⦷ 
 
ᯠ⎚ᗞঊⲴ㬜ࣳਁኅˈ൘੨ᕅҶᮠԕӯ䇑Ⲵ⭘ᡧⲴ਼ᰦˈӗ⭏Ҷ⎧䟿Ⲵᗞঊ
᮷ᵜᮠᦞԕ৺⴨ޣⲴ⎧䟿ᮠᦞ༴⨶䴰≲Ǆ 
൘ᮠᦞ࠶᷀ᯩ䶒ˈՐ㔏Ⲵ㔏䇑ᣭṧᯩ⌅൘䶒Ѥ⎧䟿Ⲵᘛ䙏໎䮯Ⲵᮠᦞᰦᱮᗇ
䗷ᰦ઼࣋нӾᗳˈ࡙⭘ޘփᮠᦞ㘼нᱟ䜘࠶ᣭṧ[4]ⲴᮠᦞᡀѪҶᯠⲴ⹄ウᯩ⌅Ǆ
ѪҶ䗮ᡀ䈕ⴞⲴˈӵ׍䶐⺜ԦⲴᴤᯠᨀ䙏ᶕᨀ儈ᵪಘⲴ䘀㇇㜭࣋ᱟᰐ⌅ᆼᡀⲴǄ
ഐ↔ˈྲ օᐗ࿉ൠ䘀⭘Ӂ䇑㇇ㅹᕩᙗ䇑㇇ᷦᶴᡀѪҶӪԜޣ⌘Ⲵ䰞仈Ǆ⽮Ӕ㖁ㄉ
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ㅜаㄐ 㔚䇪 
3 
֌Ѫ UGCᰦԓⲴ᭟ḡ亶ฏ ⇿ˈཙ䜭ᴹ⎧䟿Ⲵᮠᦞӗ⭏ˈྲ ᷌㜭䘀⭘ྭ䘉Ӌᮠᦞˈ
ሶᱟаㅄᐘབྷⲴ䍒ᇼǄ 
ሩҾᢰᵟᷦᶴᶕ䈤ˈ⭡Ҿส⹰⺜Ԧ৺ᑖᇭⲴ᭟᫁ˈӂ㚄㖁ⲴՐ䗃ᮠᦞ৺ᆈۘ
ᮠᦞҏᙕࢗ໎䮯ˈ⎧䟿ᮠᦞ༴⨶ׯᡀҶањॱ࠶䟽㾱Ⲵ䈍仈Ǆնᒨ䘀Ⲵᱟˈ⧠൘
Ⲵӂ㚄㖁нӵӵ൘⺜Ԧ䇮ᯭкᗇࡠҶᖸབྷⲴᨀ儈 㘼ˈф൘䖟Ԧᷦᶴㅹᯩ䶒ҏᗇࡠ
Ҷॱ࠶ਟ㿲Ⲵᨀ儈 ሩˈҾ⎧䟿ᮠᦞ༴⨶Ⲵᢰᵟ ҏˈᨀࠪҶ䈨ཊᖸᴹ᭸᷌Ⲵ⁑රо
ᓄ⭘Ǆֻ ྲ Google ᨀࠪⲴ BigTableǃMapReduceǃGFS˄ Google File System˅[5][6][7]
ㅹᢰᵟ˗޽ྲӁ䇑㇇ǃӁṶᷦǃ㖁Ṭ࠶ᐳᔿ䇑㇇ㅹˈᶱབྷൠ┑䏣Ҷӂ㚄㖁Ⲵ⎧䟿
ᮠᦞ༴⨶Ⲵਁኅо䴰≲Ǆ 
1.2 ⹊ガ޻ᇯ਀⧦⣬ 
൘བྷᮠᦞᰦԓ㛼ᲟлˈᗞঊᡀѪҶӪԜ䟽㾱Ⲵ⋏䙊ǃ㩕䬰ᐕާ[8]ˈ䘉Ӌ㹼Ѫ
ӗ⭏Ҷ⎧䟿ⲴᗞঊᮠᦞǄ䘉Ӌ⎧䟿ᮠᦞⲴ༴⨶઼࡙⭘ᡀѪањ✝䰘Ⲵ⹄ウ䈮仈ˈ
㘼ሩ䘉Ӌ⎧䟿ᮠᦞᴰѪⴤ㿲ф䴰≲䟿ᴰབྷⲴᓄ⭘ѻа ቡˈᱟสҾᗞঊᮠᦞⲴ᮷ᵜ
᧘㦀Ǆ 
㾱ڊࡠ᮷ᵜ᧘㦀 俆ˈݸ⎹৺ࡠⲴᢰᵟᴹ᮷ᵜ㚊㊫઼࠶ᐳᔿᢰᵟл䶒ӻ㓽䘉Ӌ
ᢰᵟⲴ⹄ウ⧠⣦㔬䘠Ǆ 
1.2.1 ᮽᵢ㚐㊱ 
㚊㊫[9]ᱟа⿽ᰐⴁⶓⲴǃ൘⋑ᴹ㔉ᇊĀḷ߶ㆄṸāⲴᛵߥлˈ࡙⭘㇇⌅㠚䓛
ሩᮠᦞⲴ䇔䇶 㠚ˈࣘൠ䇙ᮠᦞ㚊䳶࠶ࢢѪањњᆀ䳶Ⲵ䗷〻 ˈ࠶ࢢਾⲴ⇿њᆀ䳶
㻛〠Ѫ㈷ᡆ㘵㓴Ǆ䙊䗷һݸᇊѹྭⲴ⴨լᓖ䇑㇇ᯩ⌅ˈྲ ᇊѹྭⲴᮠᦞ䰤䐍⿫Ⲵ
䇑㇇ˈਟԕ䇙㓴޵Ⲵᮠᦞ┑䏣⴨լᓖ䖳儈ⲴᶑԦǄ㚊㊫ᱟᮠᦞ᥆ᧈ[10]亶ฏѝа
亩สᵜⲴᮠᦞ࠶᷀ᢰᵟǄ 
਼ṧⲴ ᮷ˈᵜ㚊㊫[11]˄Text clustering ѫ˅㾱ҏᱟа⿽ᰐⴁⶓⲴᵪಘᆖҐᯩ⌅ˈ
ਟԕ㠚ࣘⲴṩᦞ⴨լᓖⲴᇊѹᢺ᮷ᵜᖂ㊫Ǆ∄䖳㓿ިⲴ㚊㊫㇇⌅ᴹ K-Means[12]
㇇⌅઼ Single-Pass[13]㇇⌅Ǆ 
K-Means ㇇⌅Ⲵสᵜ⍱〻ᱟ˖俆ݸ൘ᮠᦞ䳶  1 2, ,..., nD d d d ѝ䲿ᵪ䇮ᇊ K
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